Expression of doublecortin reveals articular chondrocyte lineage in mouse embryonic limbs.
The doublecortin (Dcx) gene encodes a microtubule-binding protein that was originally found in immature neurons. In this study, we used two mouse strains that express reporter genes (LacZ and enhanced green fluorescence protein, respectively) driven by the endogenous Dcx promoter. We found that Dcx was expressed in the mesenchymal cells in the mouse embryonic limb buds. A population of the mesenchymal cells continued Dcx expression after they differentiated into joint interzone cells and then articular chondrocytes. In contrast, the endochondral chondrocytes lost Dcx expression when the mesenchymal cells differentiated into endochondral chondrocytes. These data support a concept that the articular and endochondral chondrocytes originate from the same mesenchymal cells that express Dcx. In contrast to the notion that articular chondrocytes are derived from de-differentiated endochondral chondrocytes, our findings demonstrate that the lineages of articular and endochondral chondrocytes bifurcate at the stage of endochondral chondrogenesis.